INTRODUCTION AND ACKNOWLEDGMENTS
A total of 465 samples, all collected on shipboard, were available for examination of the foraminifera and associated microfossils. On the average, this amounts to one sample for slightly less than one meter of recovered core. Most of the washed residues were separated into two fractions (retained in the 80 mesh and 230 mesh sieves). Only a few samples were too hard for conventional washing methods and had to be studied in thin section (Site 139, Core 6; Site 144, Core 6). A set of charts showing the composition and preservation of the microfauna for each sample, with special emphasis on the foraminifera, has been prepared and is reproduced here on Tables 2 to 11. These tables also include the determinations of the zones and ages. The figures indicating the planktonic/benthonic ratios and the percentage of foraminifera (of the total fauna in the 80-mesh fraction) are in most cases estimates rather than counts. For some samples, the record of the foraminiferal species has been left incomplete or omitted altogether. Such samples are marked in the last columns ("Remarks") by the letters "P"-partially examined or "n"-not examined. Omissions of this kind will be found in monotonous sequences of rich faunas, or where an occasional sample was poorly preserved. Their purpose was to save time without losing essential data.
Apart from these tables, this volume contains summaries of the foraminifera and some associated microfossils for each core recovered. These summaries, which are both descriptive and interpretative, are incorporated in the appropriate Site Reports (Chapters 2 to 10).
The ages of the foraminiferal faunas recovered on Leg 14 range from the Aptian/Albian to the Quaternary, but the majority of the good assemblages represent the Neogene and the Cretaceous. The best sections for detailed biostratigraphic study are in the Cenomanian-Upper Albian of Site 137, the Upper Cretaceous of Site 144, and the Pliocene-Pleistocene of Site 141. The most completely cored stratigraphic section, with good calcareous microfaunas throughout, is that of Site 144, but since several unconformities were penetrated, the stratigraphic record is not continuous.
The preservation of the faunas is variable. In the majority of the samples, the calcareous shells appear to be more or less affected by solution. In the Pliocene of Site 141, an excellent example of gradual loss of the calcareous component, involving progressive etching, breaking up, and final disappearance of the foraminifera, can be observed.
Apart from the common planktonic deep-water faunas, a fair number of predominantly benthonic assemblages were encountered. Some of these appear to have been moved downslope from a shallower environment (examples in Sites 135, 140 and 142). Other benthonic faunas are entirely noncalcareous and consist essentially of agglutinated deepwater foraminifera (Sites 137, 140 and 141) . In the Aptian/Albian faunas (Sites 136, 144) , the benthonic element is generally more conspicuous than elsewhere. These may at least in part be autochthonous deposits of the neritic to upper bathyal realm.
In addition to the Leg 14 cores, about thirty samples from piston cores collected by the research vessel Vema were kindly supplied by the Lamont-Doherty Geological Observatory (Palisades, New York). I wish to thank this institution for making available this most useful comparison material. I am also indebted to G. F. Elliott (British Museum, London), A. J. Keij, R. Lagaaji (both Shell-BIPM, Den Haag), and H. J. Oertli (SNPA, Pau, France) for their help in determining the calcareous algal fragments and bryozoans of Site 142, as well as some Cretaceous ostracods of Site 144. Helpful information was received in discussions with M. B. Cita (University of Milano) and F. Roegl (ETH, Zurich). E. A. Pessagno (University of Texas, Dallas) made available his shore lab determinations of samples from Sites 137 and 144. In particular, I wish to thank H. M. Bolli (ETH, Zurich) for his advice on many problems including taxonomy, biostratigraphy and the stratigraphy of the Caribbean area.
BIOSTRATIGRAPHY
The biostratigraphic subdivision of the Cretaceous, Tertiary and Quaternary, as used in this report, is shown on Table 1 . This table also includes references to the definitions of the zones, as well as the age boundaries agreed upon by the shipboard party.
The sequences of foraminiferal zones adopted for the Tertiary is essentially that proposed by Bolli (1957b Bolli ( , c, d, 1966 Bolli ( , 1970 ). It appears that Bolli's scheme can readily be applied to calcareous planktonic faunas from the warm temperate to tropical regions of the Atlantic Ocean. As can be seen on the last column of Table 1 , the distribution of the Leg 14 cores among the zones is quite uneven. The maximum is in the Globorotalia margaritae Zone; this could well be an indication that this particular zone represents a longer time interval than most of the others. It may be justified to attempt a further subdivision of this zone.
For the Late Cretaceous, a number of the zones and subzones established by Pessagno (1967) 135, 136, 139, 140) . Usually, the plankton is partially dissolved. Displaced faunas derived from shallower water are found at Sites 139 and 140. e. In the Pliocene and Quaternary, planktonic foraminifera are in most cases common and fairly well preserved, similar to those of the present day. On the whole, the sequence of events is comparable to that inferred by Cita (1970) for the North Atlantic sites of Leg 2. In general, the faunas of Leg 14 appear to reflect a distinctly deeper water environment than the contemporaneous faunas known from the West African coast (Reyre, 1966) . There are a few intervals, however, where the onshore and offshore faunas seem to have much in common (see Lehmann, 1966 , for the Cretaceous; Colom, 1965 , for the Miocene Globorotalia fohsi robusta Zone). The Eastern Atlantic along the African coast should certainly be an excellent area for studying the effects of climatic changes on the microfaunas, particularly during the Pliocene and Pleistocene. The available samples are too scattered to obtain a reliable pattern. Still, the Leg 14 cores seem to confirm that Globorotalia miozea (Site 135 only) is typical of temperate waters. The more tropical species Globorotalia exilis and G. miocenica were found only as far north as Site 139. The northward extension of Globorotalia rnulticamerata and Sphaeroidinella dehiscens goes as far as Site 140. Pulleniatina is confined to Site 141.
Western Atlantic Sites (142 to 144)
For the biostratigrapher, Site 142 (Quaternary to Miocene) and the combined Sites 143-144 (Oligocene to Cretaceous) turned out to be a most rewarding source of data. The microfaunas of Site 142 are the reflection of a highly complex sedimentary history (see Table 9 ). The influx of terrestrial and near-shore material in the early Quaternary, the common redeposited shallow-water fossils in the Pliocene-Late Miocene, and the frequent association of strongly etched and perfectly preserved planktonic foraminifera indicate intensive mixing of material from different sources. Most of these irregularities can be explained by the location of this site off the Amazon Delta and near a submarine ridge (Cearà Rise). In addition, the occurrence of Bryozoans and of many calcareous algal fragments suggests the presence of reef flats or islands at certain times.
After abandonment of the unsuccessful Site 143, extensive coring was carried out at Site 144 from the Oligocene to the Middle Eocene and again from the Paleocene to the Aptian/Albian. Although the section is calcareous and predominantly pelagic, several distinct unconformities were penetrated (Eocene/Oligocene and Cretaceous/Tertiary boundaries). The stratigraphic section and the sequence of microfaunas are similar to those of the Eastern Venezuela basin (Jenks, 1956; Lexico Estratigrafico de Venezuela, 1970; Metz, 1968) and of South Trinidad (Kugler and Bolli, 1967) .
Preservation of the Microfaunas and Calcium Carbonate Solution
The preservation of the microfaunas of Leg 14 varies from excellent to very poor. The best preserved faunas are found not only in Quaternary but also in some relatively old sediments (Cenomanian pelagic marls of Site 137; benthonic faunas in the Aptian/Albian of Sites 136 and 144). Excellent preservation is also a characteristic of some displaced microfossils; these were most probably transported in suspension and rapidly buried, and thus escaped both abrasion and solution. Typical examples can be seen in Site 135 (Core 7), Site 140 (Cores A-l and 2), and Site 142 (Cores 1-3,5,6).
The most universal factor which influences the preservation of the calcareous microfossils is certainly the solution of calcite in the deep sea. On Tables 2 to 11, the visible solution effects are recorded for each sample in qualitative terms (very strong, strong, moderate, weak) . A more quantitative approach (see, for instance, the solution index in Berger and Parker, 1970) would certainly be desirable, but criteria other than faunal diversity should probably be sought as a measure of solution in fossil material.
A complete sequence of gradual destruction of calcareous shells through progressive solution can be seen in the Pliocene of Site 141 (Cores 4 to 7, particularly). An almost identical process has already been observed in the nearby DSDP Site 12 (Leg 2); it is described in detail by Cita (in press). There can be no doubt that a similar process also acted on older faunas. In the Cenomanian of Site 137, there are a few almost noncalcareous levels interbedded with marls containing perfectly preserved pelagic foraminifera. Yet it is apparently unusual in pre-Neogene sediments to see such good sequences of progressive etching and breaking up of shells as in Site 141. The writer has observed similar differences in the solution pattern between the Paleogene and Neogene faunas of the Central Pacific (DSDP Leg 8).
Very poorly preserved shells of foraminifera and radiolarians (mostly internal casts) are typical of some Upper Cretaceous rocks, particularly at Site 136. In this this case, factors other than great water depth may be responsible, since the samples are rich in volcanogenic components.
Displaced Faunas
Microfossil assemblages which appear to be partially or even totally allochthonous are fairly common at some of the Leg 14 sites. For descriptions of the lithology and fossil content of such heterogeneous intervals, the reader is referred to the Site Reports of Sites 135, 139, 140 and 142, and also to Tables 2, 6, 7 and 9 in this chapter. Plant fragments and abundant quartz sand are often associated with the displaced microfaunas. In some cases, such faunas may be found interbedded in a noncalcareous red clay sequence (Site 135, Core 7, Center Bit sample). More commonly, however, the allochthonous character is indicated by the coexistence of two or more preservations or colors in one sample, or by the presence of typical shallow water fossils. A typical case is Core 5 of Site 142 with its association of strongly etched planktonic foraminifera (presumably the only autochthonous component) with perfectly preserved, thin-walled globigerinids, calcareous algae, bryozoans and plant remains. Examples of redeposited shallow-water fossils are the Upper Cretaceous orbitoids of Site 135, or the barnacle plates and associated benthonic foraminifera (Ammonia, Pararotalia, Amphistegina) in the Miocene of Site 140. Displaced planktonic assemblages are usually recognized by their perfect preservation (Site 142, Cores 1-3, 5, 6) or the predominance of one size grade (Site 135, Core 7).
A combined sedimentological and micropaleontological study of these heterogeneous rocks by members of the shipboard party is planned for later publication.
Samples of Vema Piston Cores Located Near Leg 14 Sites
Samples from the following Vema piston core stations were also made available for study: V These samples are a most valuable addition to the Leg 14 cores, since coring operations from the Challenger normally started some distance below the sea floor. They made it possible to compare the fossil faunas recovered by the Glomar Challenger with recent to Late Pleistocene faunas deposited in the same area and at a similar water depth. All available piston core samples (except V-25-62) are of Quaternary age. In most cases the composition and preservation of their faunas are as expected at their respective locations, but there are a few interesting exceptions:
a. V-27-167, collected in the area between Sites 137 and 138 at a water depth of 5099 meters, contains a fairly rich calcareous planktonic assemblage at the sea floor (sample at 2 to 4 centimeters), and in some deeper zones as well (280, 292.5, and 300 centimeters). The foraminiferal shells in the sea-floor sample, and particularly in the foraminiferal marl at 292.5 centimeters, are much better preserved than one would expect at such a water depth. In the remaining two samples (280 and 300 centimeters) solution effects are much stronger. The fauna at 292.5 centimeters may well be redeposited (the core description mentions some slight grading). The highest cores of Sites 137 and 138 are practically noncalcareous, but a few planktonic foraminifera derived from the Quaternary were found as contamination in 
SPECIES REFERENCE LIST
The majority of the species mentioned in this report are well known in the recent literature. For descriptions, illustrations and synonymies, the reader is referred to the following papers and monographs:
Planktonic foraminifera: Blow (1969) Bolli (1957b, c,d; 1959) Pessagno(1967) Benthonic foraminifera: Beckmann (1954) Frizzell(1954) Simon et al (1962) References to the species not included in these six publications are given below, together with some additional comments.
Planktonic Species Chiloguembelina cubensis (Palmer).
Gümbelina cubensis Palmer, 1934, Mem. Soc. Cubana Hist. Nat., Vol. 8, p. 74, textfigs. 1 -6.
Chiloguembelina martini (Pijpers).
Textularia martini Pijpers, 1933, Geogr. Geol. Med., Univ. Utrecht, Phys. Geol. Reeks, no. 8, p. 57, figs. 6-10. Globigerinelloides breggiensis (Gandolfi). Anomalina breggiensis Gandolfi, 1942, Riv. Ital. Paleontol. Strat., mem. 4, p. 102, textfig. 34 (1-4) ; pi. 3, fig. 6 ; pi. 5, fig. 3 ; pi. 9, fig. 1 ; pi. 13, figs. 7, 8. Holotype refigured by Caron and Luterbacher (1969) .
Globorotalia crassaformis A.
Globorotalia crassaformis A, Bolli, 1970, DSDP Initial Reports, vol. IV, p. 580, pi. 4, figs. 17-20 . This is probably a good marker for the base Pleistocene-top Pliocene. Globorotalia crassata (Cushman). Pulvinulina crassata Cushman, 1925, Bull. Am. Assoc. Petrol. Geol., vol. 9, p. 300, pi. 7, fig. 4 . Lectotype designated by Bandy, 1964, Contrib. Cushman Foun. Foram. Res. vol. 15, p. 34 .
Globorotalia margaritae Bolli and Bermudez. A small and large variety have been distinguished in the present report. The former appears to be characteristic of the lower part of the G. margaritae Zone, the latter is confined to the upper part (see also Bolli, 1970, p. 581 fig. 4 . This species may correspond to the informal category G. exilis A of Bolli (1970) . It differs from G. exilis Blow in having more chambers, which are also more radially elongated, in the final whorl. Globorotalia cf. tosaensis Takayanagi and Saito. The distribution of this species in the Atlantic Ocean is much more erratic than in the Pacific. Also it appears to be rather rare and is certainly not a good species for defining a zone. There are a few specimens in Site 141 which resemble the figures given by Bolli (1970; pi. 3, figs. 16-21) .
Globorotalia pomeroli

Globorotalia cf. tumida/plesiotumida.
Here are included specimens which are usually slightly smaller and more delicately built than G. tumida. Normally, they are found together with G. margaritae. Some of the specimens are very close to the holotype of G. plesiotumida Blow, but the variability and distribution of this species are not adequately known. 
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